hour. The enzyme immunoassay technique avoids the use of radioactive labels of radioimmunoassay methods. By adapting the EMIT carbamazepine assay from the semi-automatic spectrophotometers to the centrifugal analyzer, reagent costs were reduced fourfold. Precision and recovery compared very well to that with "high-pressure" chromatography and gas-liquid chromotography.
We use a multi-point kinetic rate program with appropriate linearity checks on the obtained absorbance measurements.
In this analysis nine absorbance readings are made instead of the two readings in the more conventional methods, which should give a better statistical representation of the absorbance rates. Recently, the Syva Corporation has modified EMIT reagents A and B, allowing them to detect a wider concentration range of carbamazepine, 2-20 mg/L. We found a 20% decrease in sensitivity when we used these new reagents, but this did not seriously affect our assay.
The EMIT assay adapted to the centrifugal analyzer does have some disadvantages.
Only one drug can be analyzed at a time, but the potential sample throughput more than compensates for this inconvenience.
Hemolysis definitely suppresses carbamazepine concentrations obtained by the enzyme multiple immunoassay technique, a finding similar to that of Finley et al., who reported similar interference patterns CLIN. CHEM. 25/2. 298-300 (1979) when adapting phenytoin and phenobarbital to a centrifugal analyzer (4 of gentamicin and tobramycin that is free from such interference.
Materials and Methods
Antibodies to gentamicin and tobramycin were raised in rabbits by administering these compounds attached to bovine serum albumin as described by others (1-3). Antibody was coated on the surface of polypropylene tubes by our usual production process (4). '2I-labeled tracers were prepared as described (2) . Serum standards were prepared by augmenting normal human serum with a concentrated stock solution of antibiotic (final concentrations, 1 to 16 mg/L).
Adsorption experiments were performed as follows. Adsorption was started by adding 10 gL of serum standard to 1 mL of buffer in the appropriate containers and then incubating at 24 #{176}C; it was stopped by withdrawing 100 ML of the diluted gentamicin standard or 25 ML of the diluted tobramycin standard from the adsorbing container and placing it in the bottom of the antibody-coated tube. The assay was started by adding 1 mL of phosphate-buffered saline containing bovine serum albumin (1 gIL) and tracer. After 60 mm at 37#{176} C, the contents of the tube were aspirated to separate free from bound, and the bound tracer was counted.
Glassware used in the study was from the following sources:
Becton-Dickinson (12 x 75 mm) RTU culture tubes, Corning (13 X 100 mm) Pyrex tubes, Elkay Products (12 X 75 mm) polypropylene tubes, and Kimble (10 mL) clear glass vials. The characteristics of the adsorption depend markedly on the nature of the containers used. Figure 2 illustrates the adsorption of tobramycin to culture tubes, Pyrex tubes, and polypropylene tubes.
Standards were diluted as in Figure 1 ; adsorption was terminated after 24 hat 23#{176}C. The standard curve obtained after dilution into culture tubes, but assayed without incubation, was identical to that obtained after dilution into polypro- (Table 1) .
Discussion
The adsorption of aminoglycosides to glass surfaces can have a major effect on the sensitivity of standard curves of radioimmunoassay for gentamicin and tobramycin. The dilution we used here (101-fold) simulates the dilutions required in many commercial radioinimunoassay kit procedures. The sensitivity of adsorption to pH can be exploited to prepare dilute solutions of gentamicin and tobramycin that do not adsorb to glass containers. Examples of such buffers include 10 mmol/L glycine-0.15 mollL NaCl, pH 2, and 10 mmol/L borate-0.15 mol/L NaC1, pH 10. One solution to the problem of keeping dilute solutions of ammnoglycosides in solution is to use an acidic glycine buffer to dilute patients' samples and controls. This buffer can be conveniently made as a 20-fold concentrated solution (0.2 mol/L glycine, 2.0 mollL NaCl), to be used as required. Addition of a relatively small volume of glycine to a large volume of assay buffer then has a relatively small impact on the pH of the assay. Thus glassware commonly used in the laboratory can be used in aminoglycoside radioimmunoassay without the danger of adsorption.
Adsorption of aminoglycosides to glass surfaces may resalt from electrostatic interactions between negative charges on the surface of the glass and positively charged compounds such as tobramycin and gentamicin. At low pH's, the negatively charged groups on the surface become protonated, while at high pH's, the amino groups of the antibiotic become deprotonated. The sensitivity of adsorption to NaCl and the stability of aminoglycosides 'in polypropylene containers are in accord with this interpretation.
The precautions regarding aminoglycoside adsorption supplied in the instructions for commercial radioimmunoassay kits vary with the manufacturer but generally underestimate CLIN. CHEM. 25/2, 300-305 (1979) the impact of adsorption on assay characteristics. The results shown in Figure 1 indicate that the incubation interval in glass containers should be precisely controlled under adsorbing conditions. Adsorption in water may well reflect individual characteristics of the patient's serum-such as pH-creating random errors in assay values even in the presence of excellent duplicates for individual sera. Because it is difficult to ensure that adsorption has occurred equally from all samples, analyses of gentamicin and tobramycin can best be performed by eliminating it entirely, by use of the acidic glycine buffer we have described. anaerobic infections with penicillinresistant Bacteroides fragilis, and life-threatening infections with susceptible organisms in patients who are allergic to penicillin (1). To ensure that therapeutic concentrations are achieved in serum and to help prevent side effects, its concentrations in serum must be monitored. Bioassay and colorimetry have been the most commonly used methods of measuring chloraxnphenicol; however, several problems limit their usefulness. We have established in our laboratories three methods of determining chloramphenicol concentrations in body fluids: (a) radioenzymatic assay with use of chloramphenicol acetyltransferase (EC 2.3.1.28) prepared by two methods; (b) gas chromatography with electron capture detection; and (c) gas chromatography with mass spectrometric detection. These methods are described, results compared and correlated, and the advantages of each discussed.
Assays for Chioramphenicol

